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ctrl_carrjphase_cO [31 . . 0] 
ctrl_carr_phase_cl [31 . .0] 
ctrl_carr_phasG_c2 [31 . , 0] 
ctrl_carr_phasG_c3 [31 » , 0] 
ctrl_carr_phase_c4 [31 . ,0] 
ctrl_carr_j5hase_c5 [31 . .0] 
ctrl_carr_phase_c6 [31 . .0] 
ctrl_carr_phasG_c7 [31 . .0] 



Ctrl carr state [2:0] 
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/rec^^cO [31 , 
_freq_cl [31 . 
/re(^c2[31. 
_frG<:^_c3[31. 
f rGc^c4 [31 , 
rGcj^cS [31 . 
_frGq^c6[31. 
_frGqLc7[31. 
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carr_phasG_coef f 
[31:0] 
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carr_f rec^coef f 
[31:0] 



ho 



nom_carr_ 
offset 1[31:01 

noni_carr_ 
offset 2f31;0I 



carrjhase 
coefff31:0I 



carr_phase 
■ angle[7:0] 
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carr_freq jr ♦ 
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freqLacc[31:0] 



phase_acc_ 
out[fl:Of 




(A) Sampling a QAM signal received from a transmission channel. 



(B) Recovering a symbol clock fu^cdjSI^^ ■ 



2^^ 



(C) Applying the sampled QAM signal to the adaptive equalizer in order to obtain a QAM 
equalized signal in a Blind Equaliza tion (BE) mpde, - — '-^^^ 
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(D) Using a slicer to locate a nearest plant point for the QAM BE-^q^iafeed signal for each 
recovered symbol clock. 
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(E) U$iftg-^-p+ms6~4e^eaaj^ instantaneous inphase component and an instantaneous 

quadrature component of a phase error signal by comparing an inphase component and a 
quadrature component of the QAM BE eqnstise^ signal and an inphase and a quadrature 
component of the nearest plant poi nt for each symbol clock. — — 
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(F) Using a ^ complex c6njug ate-4M4-Hpti^o translate the inphase component and the / 
quadrature component of the phase error signal into an instantaneous phas^error-Yeeter for 
each symbolQlock. - — - , —:12s 



2^^ 



(G) Averaging the instantaneous phase error vector signal by using a carrier loop filter. 



^""^THrOslng a compleTmultipiier to insert an inverse of the averaged phase error vector signal 

ed signal to compen 



into the QAM BE equalized signal to compensate for the carrier ph ase error l 



(I) Repeating the steps (D-H) to close a carrier frequency loop. 
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Selecting an initial set of PID coefficients by using the state machine to set the 
variable bandwidth of the carrier loop filter to be higher than a frequency 
uncertainty during a QAM signal acquisition state of the QAM demodulator. 



Adjusting the initially selected set of PID coefficients by using the state machine 
in order to decrease the initially set bandwidth, of the carrier loop filter in 
incremental stages to be less than the frequency uncertainty during a carrier 
tracking state of the QAM demodulator. 
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(A) Starting with a first set of coefficients of the carrier frequency loop in the 
state machine corresponding to a normal set of input code words. 



(B) Detecting a burst set of input code words. 




(C) Selecting a second set of coefficients^^ the carrier frequency loop in the 
state machine corresponding to the burst set of input code words for a 
predetermined amount of time to switch the QAM modem to a burst mode of 

foperation. 




|l:(D) Switching the state machine back so that to set the carrier frequency loop 

iincludes the first set of coefficients after the burst mode is over. 




1(E) Repeating the steps (A-D). 
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